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Toxicity of Alcide

Mchamed S. AiKkt-Rahmm.t Sammy E. Gerges and Howard Alliger
UMDNJ-New Jency Medical School. Department of Pharmacology, Toxicology Laboratory. 100 Beî eo Sttt«. Newuk.
New Jenay 07103, USA

Key woidc Akada;

Alcide U nc i/ med a a liquid sterilizer in an uftxifanic cleaner. It is excellnu for hopes, foaftw of tbm-
firfenuil, warts ud treatment of bnzn infection. The active ingredients (Aft) fa* this compound «ie
aoditun chlorite (C10Q 2nd lietic acid. Studies were conducted to determine the toxtcxtr of Akid»ittit»
Squid and gd form*. The oral lethal dosea after 14 days (LDSO) tn fenude and materats were-34fr and
292 mi Jet"1 (AI), respectETely. No mortality occancd dnrtog the acute dermal toxfarystndy, Tbroenlar
tnitasioa stndy in ndibitomdicBtedradncwiatbvcotfjancJineiriChin I h which.bccmaimnmiafter24^h.
Tlie cornea zod iriw remaked wfthont dunces donas; the otMcrration period. The- game* pig. ftntMintftou
study raremied th» occnneucr of mefiAIe IMCIOMB after 3 days. On day II, ha&fcb*ta» tad was
conpktcd by day IS after th*mtrad«rmal injection. No apnflcant changes weieobaom*iared.blaodce&
compartment*, gkttntmonr lewh; hemoIysiK, OMtnoBotio&ni ud blood chemistry
witb 0_?, IJJ or 2J> ̂ m ks*1) Akadefbr 1 monft tamtmbct sad sbraded skin.

INTRODUCTIOW

Alcide- is now used as. a Ikmid BnriStcr in an ultnaamc
deaner, and. itdeactinted. most bacteria and viruaowimitt
1 mia. at zoom tempexatmc (US fttcnt^ 1978). In the pt&-
Ifirtpt^fy "fr*"Ht̂  MM^ a. phyiieJan xtcted. thtt Alddn
rndnced ytwoff innriuog ofpenonl hopes, symptoms aod
npif fcsomtint of the- leskwi '-a 15 of 16 cases. These
patienu hxve had no recurrence ia 6 months. Also fire of
the six patients, with genital herpes had prompt remission
and no recurrence.1 Hie internal primary reporr revealed
that afl1 herpes simplex vims types 1 and 2 (HSV I and 2)
were destroyed in vitro after exposure to Alcide for
15 min.2 A substantial uupiuieiueuL is produced far foot jot
in. sheep, mouth rot ia snakes, and rabbit ear canker. Also,
in the case of undetermined dtin lesions of chronic duration
on hoise* and &eep (which appear to be fungal-Uke in
nature), Alcide has been extremely effective, particularly in
old chronic lesions where no other product has been
useful.1

Ctemirai composition

Alcide is a combination of lactic acid and sodium chlorite.
It is produced in liquid and gel forms (Table 1) (US Patent,
1978). The addition of equal amounts of part A and part B
forms chlorine dioxide (CIO?), which is a powerful oxidizing
agent.

Toxicity of C103 ami CIO-

Heffernan et al.4 reported ihac ihe oral administration of
QOj tablets decreased glutathione in vivo which was
accompanied bv an increase in hydrogen peroxide. Abdel-
Rahman et al.s indicated thzt GOi and ClQj in drinking
water decreased blood glutafiione in rats after 2 months

Copy.
Table i. Composition at AksAr

nsl Stwilanc Llqwd
Sodium cbtorit»(Cia^) TSft
TMTMOdkHTT EOTA

Lactic acid 88%

Attid* Exparimcntal Stmlant Gel
ao: 79%
Tfltraiodium EDTA
Lzctic acid 88%
Pturontc F-68
Wner
Gelling agem (magnesium, aiuimowm siliai*)

treatment. However, some groups gradual^ adapted to
Q02 stress with increased treatment time* as rioted in a
dose of 100 mg- fl CIO? giverr to rats in drirSw % yAier daily
for 4 months. 4. ,

The studies described In this report we£c tppflucted to
provide information on the.ioxjc;ry,of Alcide-arid its effect
on the hematologicai puan-*tt«, ghitathione- level
methemoglobin and blood chemisry.

METHODS

t Author to whom correspondence should be addressed,

CCC-0260-O7X/BJ/0002-1160502 JO
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.Animal toxicology

Acute toxitity LDjo- Oral route. Sixty female, and 5 9 male
Sprague-Dawley rats were used for this expesnncnc. Groups-
c: female rats were administered Alcide liqui&hy gavagein
doses which contained the following amounts: of QOrss
active ingredient (AI): 25.0. 56.f, ^)7-5, 25Oa 3115.
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TOXICm* OF ALCIDE

356j, 425.0 and 625.0 mg per kg body weight. Other
groups of male rats received the following doses: 18.0,
403, 149.4, 180.0, 225.0, 256.5, 298.8 and 450.0 mg per
kg body weight. Gross signs of toxicity and mortality were
recorded at 2, 24 and 43 h, and for 14 days after admini-
stration. The LDM was generated by probit analysis. Gross
necropsy was conducted on animals that died during the
study. Body weight was recorded initially and at 7 and 14
days posr dose. After 14 days, it was assumed that all
survivors would continue to live.

Dermal route. Twenty-four New Zealand white albino
rabbits were used for this experiment The dorsum (backs)
of all experimental animals were shaved on both right and
left sides. Four areas were selected (two on each side) each
ore measuring approximately 6cm in diameter. The
anterior area was scarified using a sterile 18" G ]£ needle.
Alcide gel was administered topically to six rabbits per
group, in doses witich contained the following amount of
CIOj: 18.9,95.9,180.1 and 421.9 mg kg'1.

Gross signs of toxicity and mortality were recorded for
2h and daily for 14 days after administration. Body weight
was recorded initially, and at 7 and 14 days pott dose.
After 14 days, it was zssun,-^ that all survivors would
continue to Jive.

Ocabr irritation ttmdy. Nine albino rabbits were wed for
this experiment, and the animals were divided into three
treatment groups. A single dote (100 mg) of Alcide gel
was tmtflkd into the conjunctrnl sac of the right eye of
each animal in aS groups. A single dose (100 mg) of placebo
(a gel lacking the NaQOi and lactk acid) was mstiRed mic
the conjunctwai sac of the left ey< of one rabbit per lord.
The left eye of each of the two remaining rabbits per group
was untreated to serve as control. The eyes of die fiat
group were rinsed with lukewarm water (20 ml) at 10 s
following Katfllation. The eyes of the wcond group were
left unrinsed.

Readings of ocular reaction were conducted at 1,24,48,
72 h and at 4 and 7 days after treatment by using fiuorescein
and opthalrnoscope for examination and the lesions graded
according to the Draize method.6

Guinea pig seniitnation study. Liquid. Five male albiuo
Hartley guinea pigs were used for this experiment. The backs
of all test animals were shaved, Alcide liquid was then
injected intradermally at successive sites. Dosing vas per-
formed three times weekly for a total of ten applications.
The first dose was 50 mg of Alcide whkh contained
032 mg ClOj and 23 mg lactic acid. The remaining nine
doses contained 100 mg Alcide.

Gel. Five male albino Hartley guinea pigs were used for
this experiment. The backs of all test animals were shaved.
Alcide gel was applied three times weekly for a iota] of
ten applications. The firsi dose was 50 mg Alcide which
contained 0.15 mg CIC^ and 1.32 mg lactic acid, while the
other nine doses contained 100 mg Alcide.

Five male albino Hartley guinea pigs were used ti>
serve as a control. Physiological saline (0.8999 was u«d
for a total of ten applications, followed by a 14 day rest
period. Saline, Alcide liquid and Alcide gel were tben used
Tor the challenge application. Daily observations were
recorded for all test animals, noting gross signs of loxiciw.
mortality, general appearance and behavinr. All animals

•3 Hcyden & Son Ltd, 198:

were weighed on the first day of testing snd 7 days there-
after.

Subchronic dental toxititv. Thirteen male and 13 female
albino rabbits (New Zeland White) were used for this
experiment. Four areas were shaven on each rabbit's beck,
two on each side approximately 10cm apart, two sites
scarified ar«i the others left intact. All animals were housed
individually and were given food td Sbitum.

Three dose levels with six animals (three per sex) at each
level were used. The dosages of Alcide gel were 0.5,1.0 and
2.0gmkg~^Twoanirriabweregr«n2Xgmkg~l of placebo
(a gel that has no CIO^ and lactic acid).

Dermal exposures were administered daffy for four
consecutive weeks. Daily observations were conducted,
Grow signs of toxicity and mortality were recorded.

Blood was collected in heparinized tubes by ear vein
puncture after 15 days, and by cardiac puncture after
1 month of chronic treatment to determine the values of
glutathione level,7 osomotic fragility,8 niethernoglobm,9

hematological parameters and blood chemistry. Coulter
Model S wu used to determine white blood cell count
(WBC), red blood cefl count (RBC), hernoglobm % (HGB),
hematocrit % (HCT), man corpoxolai vobone (MCV),
mean corptucular hemoglobin (UCH) and mean coipujcular
hemoglobin concentrsSioft (MCHC) in fresh heparinxzed:
blood from rabbiti treated for 30 days.

RESULTS AND DftSCUSSON
BEST AVAILABLE

Azote tenacity U)B (ml)

Symptoms were first seen in the female group of rats which
received a concentration of 207.5 mg kg"1. Thirty minute;
after administration, all inimals appeared less .active. After
24 h, they were normal, except for one which died within
48 h. Postmortem examination of this animal revealed that
the lungs, liver, spleen and kidney were hyperemtc. The
male rats which received the 149.9 mg kg"1 dose showed no
symptoms of toxicity, and all sunned.

At the 250 mg kg"' concentration level, the female rats
appeared less active and showed signs of rrmiculir inco-^
ordination during the first 2 h period. Twenty-four hours* •
later they had all recovered, and appeared normal/ 6n
day 11, all female rats again appeared weik and *egan**
losing hair from the neck and flank areas. A decision waY
made to extend observation of this 'gro^p v'or 2 wee&
longer. Hair loss continued for 10 days;*then animals gained
their hair back completely 27 daysaftet irje adhiinistration.
No mortality occurred in this group. ; , •".

Male rats dosed at 180 nig kg"1 weit |e^ Active duttn^'
:he first 2 h post-gavage. Thereafter, they '*«.e normal, and
no mortality occurred. • * * f

Observations for the next two dosage levels (fenuk*:-
312.5 and 356J: males: 225 and 2S6.6 mg kg"1) were the
same except for the incidence of mortality. At the hijiier
concentration, all male rats survived. However, two females
died within 24 h post-gavage. and one died within 48 h.

Gross signs of toxicity were obvious in the animals
receiving the next dose level [females: 425:males: 298.8 mg
kg"'V hi the first 30min. the females exhibited rapid
abdominal respirations, and decreased acirriry. One died

JOURNAL OF A7PL1ED TOXICOLOGY. VOL, 2. HO. 2. 1982 161
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within the first 30 mm, four more within 1.5 h, and the
remaining three within 24 h.

The male rats were initially less severely affected.
exhibiting 'he sune calm jr<ovement observed at the
previous dose lereL However, thiee died within 2 h, and
two more died within 24 h. By the second day, the two
remaining animals appeared weak, and showed weight loss
and a rough coat. Labored respirations were observed in
one which, dfed within 4 days. The last male died within
Sdays.

On poE&nortem examination, male and female organs
Giver, spleen, kidney and lung) were hyperemic, and blood
vessels appeared darker.

At the highest dosage level (females: 625; males: 450 mg
kg~'), female and male groups showed similar signs of toxi-
city. Each group huddled in one corner of the cage, and
showed rapid abdominal respirations, reacted slightly to
stimuli and were drowsy.

On postmortem, exnnmatian, liver, heart* kidney and
lung tiroes- were hyperemic and blood vessels were en*
gq rged witfc dak. blood.

From tt» mortafitf data (Tale* 2 and 3), the- LDn wia
gMimtfft by probst a*arym. For ferrates, the vaku* were-
468, 35^3401^340 mtiqr1 ̂ 2,24^48 h and. 14-diyT,
respectiiely. Fornoksvth* vitae* were 424, 292,292and

Weighs gsjo^ winch occurred to botfe fatal* and. male:
grocrc, was \eyiifir.ini on day 14> at tte lower das* IndL

gwir daring the two veefc test ptnod (Table* 6 ad. 7). In
tte female? 9007 (2i'0mgkg^),, whiek WM observed an

Acnte deraua rmtK. No mortality occurred during the
acute dermal toxitity study. Also, no symptoms of
toxicity were observed. However, in the 180.1 and
4215mgkg~' groups the skin looked dry, but no other
lesion was observed.

The cornea, iris and conj-mctiva were eximined for signs
of irritation or injury pre- and post-treatment. All animals'
eyes were normal before testing.

Table 3. The, effect of rtrioos doses* of Alcid* experiment!
sterilant liquid Administered orally to malt rau

Mortality afnr

2h 24h 4Bh

Group

' Ooio MVTR derived from saw* dllutioni of ttw highm eonccn-
tntkin ol Alcid* (25-fold of ih» suggntsd uw dilution itrangttiK

b This don represents ttie «J99«ad strength for act*.

Table4. Oral LDsainfeniatonUtreUediritbAkad*cxpat-
meotii liqpsiii ster&Bt

13.0b

40.9
149.4
180.0
225.0
256,5
238.8
460.0

S
8
8
7
6
6
8
a

0
0
0
a
a
0
3
4

0
0
a
0
i
0
5
8

a
a
0
a
1
0
5
8

0
0
0
0
1
0
8
8

24 h 42h 14d>y*

Ocwfmgkg") 468 357 340 340
Ring* (414-5541 (327-392) (304-388) (304-388}

tft* tower and the upper value* at A* 9596 flduetot
IMA.

Table 5. Oral LDjo in male rats treated with Akade experi-
mental liquid ateritau

LD,.'

24 h 48h

Dose (mg kg") 424 232 292 292
Rang* ' (361-596) 1265-391} (265-491) 1265-391)

* Values rnpresenr LD,. computed by prebit anelym* «nd th* rang*
reprvuents the lower and tr» uppor vtfuea of the 95% fk
limits*

Table 2. The effect of -nxion* dew*** of Alette experimental
slerilinx liquid adnriniiteged orally to fenols rats

Group DON
img k

Morality stttr

2h 24 h 48 h Ud*yi

25.0°
56.8

207.5
250.0
31Z5
3564
415.0
625.0

S
8
3
3
S
S
3
3

0
0
Q
0
0
0
5
7

0
0
0
0
1
2
3
8

0
0
1
0
!

3
3
3

0
0
1
0
1
3
3

3

a Ooses were dtnvcd from wen) dilutions of the hignest concen-
:nnan of Alcidi (25-fold of in« suggested UM dilution nrtngttii.

11 This dow rcorestnts tne uggenKO nrtngtti for acne.

Table 6. Effect of acute doses of Alcidfi ̂ rpwisaencU liquid
steriknt on female rat body wei^br>., *

Dot*
(mgkg'

Teitd»v

14

25.0b

=6.8
207.5
2EO.O

312.5
25S.3

3
S
3
3
6
3

1 72.4 : 1 1 .9

173.01 13.9
175.9; 13.0
188.3; 16.9
198.3 = '6,5
198.7:17.1

207.1 =22jt . ,207.7*119.2
196.4 = 213
175.0:27.6*** 187.0t38^
175.0=32.1 176.0 = 08.0

* Viiutt reoresent tti* mean and rS.D. ot m« body wwgnti (gj at
indicated time*.

" This dot* repruenn itia suggtriod strftigtrt for acne.
c Ttgnificantly different from 0 time. 3tudant'ir.tBtt:^<0.001.

162 J O U R N A L OF APPLIED TOX1COLOFV. VOL. 2, NO. 3,1382 5 Heyden 4 Son Ltd, |<



TOXICTTY OF ALCIDE

The cornea and iris remained normal during the observa-
tion period. However, the scores for the conjunctive, after
I li and 24 h post-treatment, were a* follows:

Conjunctrne

Redness
demons
Discharge
Score

I h

2±0
0
0
4

24 h

1 ± 0
0
0

Guinea pig semit nation

No sensitivity reaction was observed iftcr 'Jie challenge
dose of either Alcide liquid or gel. However, when Alcide
liquid was administered, necrotic anas developed ax the site
of injection, which were possibly flue to the low pH of the
liquid. Therefore, citric acid was used to adjust saline to
pH 2.7 (the same as Alcide liquid pH). then saline was
administered to another group of guinea pigs as described
in the Methods section. The result was identical to that
seen in Alcide treatment.

Table 7. Effect of acme doses of Alcide experimental liquid
steriant on ml* rat

DOM Twtdav
-')

14

13.0*
403

140A
180.0
HID
29L5

*Vaki«
indfcmd tan*.

b Thi« daw

23SjO*30J 314.814ZZ
347.1 =242
339.1 ±27S

3BO4S±17.1

281.

tte man and ±&D. of tht body v

th*9uggMadftrangtti for

(g) «e

c Sgniffcanttr oUfmm from 0 tkn*, Student's t-M;p < O001.

Table 8. Effects of Alcide experimental scerilant OK nbbit
blood iteathioae iad oamotie fragijiry*b

Tmunmt I5d*vi 30d*vs

G5H

Control
Ptictba ND*

Htrnotvsit
(%)

74.7*6.7
ND
87.7 ±&0

QSH Kwnotvtts

67.7 ±17.1

1.0 g kg'
75.1*13.1
46.1 x2&3

35.1 ±4.9
36.9 ±2.1
33.4 ±5.1
37.414.4
38^12^

* Vihi«s rmnttnt tn» mtmt and ±SJ). of giiuthiont Itvtt ind X
hMTtolviis for six MM/nUt par group. .

b Mntiwnogtobin ww not dcustart in ell ten blood ampta.
c ND - not* d«anmn«i.

S»b*chronic dermal toxidty

Physical examination revealed no mortality or changes on
rabbit's skin during and after the experiment.

Glutathione, hemolysis and methemoglobin data indi-
cated that Alcide experimental sterilant treatment had no
effect in the sob-chronic dermal stndy (Table 8)_Methemo-
globin wu not detected.

No significant changes were acted in experimental
animals compared with controls in wtate- blood cell couat,.
red bkxxi cefl count, hemoglobin %t mesn corpojcaiar
votom* and mean corpuscular .hemoglobin. However^ tfa»
hrnntooit vabe was increased «frpinMariyl aod the mem
corposcular tomogktbiB. concentnt'vm wst decreued
significantly in the 2U} gm fcjT1 groop CTabI»9).

Blood chemistty datxrortaledno sjgoi&cam differences
between control and treatment groopt, except in the
IJQ gmkgT1 group, oratinine. and. mrffrrpt btfeubin vrsc
*• igher and direct bflinurinwai lower this conffioft la the-
ZOgmksf1 group, indirect biSrubia wu hjgh, direct
bflirubm and albumin were lower thm controls (Table-10).

Body weight data, indicated that there was no agmficam
difference in the rate of weight gain between crested and
control groups. At the end of the experiment, postmortem
examination revealed no abnormality or necrosis in any
other organs. Also, no difference in organ: body ratios
were observed between control and experimental groups
after 30 days treatment (Table 11).

The present data, revested no Alcide toxisity at the
recommended concentration to be used for treatment of
acne and herpes. However, studies are currently in pio^iwi
in our laboratory to further elucidate and characterize this
new dismfectznt in re: ximhip to its toxkiiy after chronic
treatment. . * * * * *

Acknowledgement

Wa with to think Dr Stanley Von Hagen 101 prutming the nanthcai
unctysn.

Table 9. Effect of Aldde experimental sterite&t on rabbit blood cell cootpuiment after 30 days tresttqcur*

. WBC RBC HGB HCT MCV MCH

Control
0.5 g «g' 6.0 £1.8

5.5x03
7.1 S;LS

PtKObO

5.4 tO.5
5.6x0.4
5.6 * 0.5
5.8*0.5
5.6 10.1

12.8 1 0.S
13.1:1.0
lZSrO.6

1 3.3 1 0.4

3S.S±1.9
36.5^3.2
37,4 ± 1.9

39.1b: 1.2
37.7 11.0

55.6 = 2.8
65.3 ±1.9
67.5 = 3.7
60.2±5.0
67.5^0.7

23.7 i 1.3
?3.S:1.0
23.1 ±1.1
23.0s 1^
24.1 ±0.1

3SSVCT.7
35.6 H.C
34.1 s 1.5

33.7° s 0.5
35.2 = 0.1

* Values fvprcant tftt maan and = S.D. for six antfnait par group.
bS«niftcanitv different from control, Srudtm'i Mcn;p <OJ»1.

4 & Son Lid. 1982 JOURNAL OF APPLIED TOXICOLOGY. VOL 2. NO. 3.1982 1S3
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M. S. ABDEL-RAHMAN, S. E. GERCES AND H. ALL1CER

Table 10. Effect of AJcide experimental steritest e»a nbbti blood chemistry*

T«t Control Placebo- 03 (Q

Glucose (me df1)
Urea nitrogen (mg dfM

Sodium tmeq r'l
Poowuw tmoq I'M
Chtoride fmeq r'l
Carton dfexide (rmq r'l
Uric acid tmg or1)
Citewn tmo df1)
InorgenicphQephorui ('.tig dT'J
BunJc.'eeiinirM
Tout protein {9 dl"')
Albumin fe dr1)
AJkalinvphccphraea (U I")
Tata/ ttilirubm lotg df V
Dkeab8irub*n{mgdr')
Chofemtol (mgtiT1)
SOOT(Ur')
LDH(Ur')
Indirect failinibin

160.2 iCB.4
14.0x4.2
1.15x0.10

180.5 H 43
4.42 ±1.01

J 02.0* 9.4

0.47 * 0.1 4
1SJJ±1-9
4.97 ±1.20

S.75±0.26
4.40*0.27

0.17*005
0.10 ±0.00
54JD122J3
24JD*1Q3

213J>*10&3
OjQ7*Oj05
334*11.3

5 75.2 = 19.1
13.Q±OJ3

S^JS ±0.07

153x7.8
030 ±0.00

5.70 ±0.42
4.20 ±0.42

0.10 ±0.00
53.5120.5

0.10 ±0.00
15.0 ±0.0

i.o

19.0 ±

43310.74

t. 42** ±0.16
1453±Z2
3.83x0.54

1.40*0.14

4.13 ±OJ»
1020*720

193x53
0.4&±0,17 032 ±0121 '.

15.1 ±1J
4.78 ±1X0

&2S±O5B
4X5 ±042

137.0±173

3.13*1.32
1i5±33
5^3 ±0^3
4.02 ±0^4
78J)±23jO
0.25 10.08

OJ08±OA4
52JO±17.7
43.7 ±21.2

110.3*523
O22±OL04

0.121006
25.7 ±7.7

30J3*13J5
2143*51.7
022ta±Oj(M
373*17.7

b SJfnrtkairtJy dHfw«t from comrol,
•*d ±SJ3. for th» mahrtb o* th» dMca) dwrnbtry in blood mum at ttw indicated don lewis.

TraKmmt

Gontnt

Body weight

2^*0.7

Sptacn weight
ratio 1%)

0-06*0.01

ratio t%)
Twtw wngtit
mtk>(%t

33045 ±2812
3755^1502.4

Z7±03
3:0*03

O05±0j03
0.11 ±037

038±OJQB
Q37*OJQ8 QL20±OJOO

B V«km raorawnt th« n»nn and tSJD, at tiw body wight in gram,
b VtJuct rtcrmont the percamaoa of th« mmn end ±SI3. of ttw ratio betvran ttw wgin and the body wight.
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